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(57) [Abstract ] 
[Objective ] 

In manufacturing method of pigment coated paper for pri 
nting, it is to obtain pigment coated paper where it is su 
perior in smooth , is not printing unevenness and does n 
ot have application deficiency . 

[Constitution ] 

Making use of curtain coating device as applicator , whe 
n in coating solution , thickener of0.2 wt% is added vis- 
a-vis water which is included in coating solution >curtain 

film touches to web , running speed of web for falling 

rate ,is a range 1 - 12. 

[Effect (s )] 

It is done with state which application stabilizes it groan 
s, issuperior in smooth , it can acquire pigment coated p 
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aper which does not have printing unevenness without ap 
plication deficiency . 



[Claim (s )] 
[Claim 1 ] 

application doing coating solution which designates pigme 
nt as main component on substrate , when thickener of 
acrylic polymer type it manufactures said coating solution 
which 0.2 wt% or more is included vis-a-vis water whi 
ch isincluded in coating solution in manufacturing metho 
d of pigment coated paper for printing whichbecomes, ap 
plication doing this, In order for speed ratio of falling ra 
te of curtain film in just above of the ground contact po 
int of substrate which continuous running is done and ru 
nning speed of substrate to be inside range 1-12 manu 
facturing method . of pigment coated paper for printing 
where itsets, uses curtain coating device and application i 
t does 

[Description of the Invention ] 
[0001] 

[Field of Industrial Application ] 

It is something regarding manufacturing method of pigme 

nt coated paper for printing which application is done in 
substrate (Below, "web " with it names ) of strip which 
coating solution where this invention regards manufactur 

ing method of pigment coated paper for printing, contain 

s the pigment continuous running is done. 

Especially, it is something regarding manufacturing metho 
d of art , coated paper or other printing paper . 

[0002] 

[Prior Art ] 

From until recently, because as for pigment coated paper 
, smoothness , gloss is high bycomparison with uncoate 
d high quality paper , absorbancy of ink is uniform , it 
isused as printing paper . 

Especially, recently, visualization of printed matter advan 
ces, request and the diversification we have done, further 
more, printing system for printing paper cover manytypes 
such as gravure , rotation offset , leaf offset , develop 



: 




^ C— .771- 
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ment of printing paper which has characteristic which co 
nforms to respective printing system is advanced. 

product where in status a this way, as for request for th 
e application technology of printing paper which does pi 
gment application , smoothness of surface ishigh, does n 
ot have application deficiency it is to obtain under high 
productivity . 

[0003] 

application method of printing paper which does pigment 
application Wataru , concretely,blade application method, 
can list air knife painting method , roll coating method 
to diversity . 

But, with these coating system , when types and configu 
ration of pigment whichis included in coating solution , 
quality of application product and stability of the step ar 
e considered, constraint you must do, it makes that addit 
ion of pigment which possesses great effect in improvem 
ent of quality isgiven up, unavoidable, There is a status 
which cannot desire fact that high quality printing paper 
isobtained. 

[0004] 

With namely, blade application method, streak and scratc 
h or other application defect are easy to occur in the co 
ating operation . 

When streak and scratch occur, generating part amount b 
ecause it becomes all loss paper , in making efficient of 
production and aspect ofcost, becomes large loss. 

In addition, as for occurrence of these defect , applicatio 
n rate extentwhich acceleration is done, in addition, exte 
nt where application concentration becomes high it beco 
mes marked ones more, making efficient of production a 
ndimprovement of quality do not do both achievements . 

[0005] 

In addition, as for liquid which because from supply of 
excess liquid between to weighing , water or binder com 
ponent in coating solution penetratesabove necessity in w 
eb , scratched this painting method , was dropped as the 

excess portion and, composition and different . of liquid 

before supplying 

Therefore, product of quality where with passage of time 
composition of coating solution changes, stabilizes cann 
ot be acquired. 

[0006] 

air knife painting method is easy to generate air knife p 
eculiar pattern in paint layer . 
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Because of this, gloss , smoothness of surface of paint 1 
ayer decreases, theserious damage considerably, simply q 
uality it decreases not only,even when printing becomes. 

this tendency , when application rate is made high and 
when making highly concentrated it does the liquid , bee 
omes marked ones, making efficient of production and i 
mprovement of quality do not do both achievements . 

[0007] 

As for roll coating method , those of various form exist 
with combination etc of roll , but, to basic with transfe 
r of coating solution combining the plural roll between r 
oil liquid weighing is done and it is a application metho 
d which transfer is done in web . 

This application method is easy to generate roll peculiar 
pattern , in addition,gloss , smoothness of coated surface 
decreases quality it decreases to applicator roll aspect a 
nd case of exfoliation after transfer of web , theserious 
damage not only, even when printing becomes. 

this tendency , when liquid concentration , or application 
rate are made high, becomesremarkable. 

[0008] 

When here, curtain coating method is adopted for applica 
tion of pigment coated paper forprinting, it solves this pr 
oblem . 

But, as for application of pigment coated paper for printi 
ng, when 300 m/min or greater the application is done r 
elatively with high speed is many, in case of this ,when 
viscosity of coating solution is too low, when curtain fi 
lm contacting the web , liquid film is prolonged, liquid f 
ilm breaking, it becomesimpossible to do application , pa 
inting property decreases. 

[0009] 

method which adds thickener in order to rise, is taken vi 
scosity of coating solution , but when sodium alginate a 
nd methylcellulose and carboxymethyl cellulose of natural 

characteristic thickener are added as thickener which is 
used from untilrecently, viscosity rises, but improvement 
of painting property is little. 

[0010] 

[Problems to be Solved by the Invention ] 

objective of this invention with air knife coating system 

, blade application system , roll coating system , both a 
chievements of production and efficient production of hig 
h quality product where fact that it actualizes is the imp 
ossible , coating solution which adds thickener of acrylic 
polymer type making use of the curtain coating system 
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is to actualize by application doing. 
[0011] 

[Means to Solve the Problems ] 

As for this invention, providing paint layer which design 
ates pigment as main component , coating solution of sai 
d paint layer , being something which 0.2 wt% ormore i 
t includes vis-a-vis water which is included thickener of 
acrylic polymer type, in coating solution , in manufacturi 
ng method of pigment coated paper for printing whichbe 
comes, coating solution of said paint layer , making use 
of curtain coating device , curtain film with ratio (Belo 
w, speed ratio ) of running speed of substrate for falling 

rate injust above of point of tangency to substrate whic 
h continuous running occurrence of streak which occurs f 
requently with rod application and the blade application 
by application doing is done as range 1 - 12, is gone, it 

issomething which discovers feet that coated surface of 
smooth and the uniform coating amount is acquired. 

[0012] 

As for feature of curtain coating system , as understood 
even from Figure 1 or Figure 2 , the liquid being regula 
ted channel , place where it flows, is that isjust portion 
of slit 2. 

selection limits of width of this slit is wide, but usually, 
it isbetween 0.2 mm -1mm . 

With curtain coating , as for liquid which flowed out fro 
m lip 3,until it contacts web 5, in order to form free su 
rface , channel isnot regulated. 

Vis-a-vis this, with rod and blade application system , as 

for minimum gap of the rod or blade and web where 
weighing of liquid is done,usually, they are 0.05 mm or 
less . 

TRANSLATION STALLEDagglomerate foreign matter liq 
uid streak probability rod blade application system curtai 
n coating system 

[0013] 

As for curtain coating system , because it is a coating s 
ystem of front weighing type, liquid which flowed out fr 
om head recovering, quantity which is usedis small. 

On one hand, rod and blade application system , once, li 
quid after supplyingto excess in web , scratch and drop 
after doing weighing because it is a coating system of w 
eighing type, as for liquid volume which recovers,are ma 
ny by comparison with curtain coating . 

In addition, foreign matter which with rod and blade app 
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lication system , when the excessive liquid is supplied to 
web , water and binder in liquid absorbing, selectively 
recovered liquid doing, making highly concentrated coatin 
g solution does, the making highly concentrated has depo 
sited in stock surface accompanying to recovered liquid , 
it becomes cause of streak . 

On one hand, application which is stabilized coating solu 
tion without concentration change doing even with operat 
ion of lengthy , can do with curtain coating system . 

[0014] 

curtain coating system , way you mention earlier, becaus 
e with applicator of front weighing type, there is not scr 
atching dropping of coating solution at timeof application 
, forms quite uniform , so-called profile paint layer whe 
re coating solution parallels to the surface profile of web 

Especially, when application was done on web which is 
superior in smoothness , smoothness of coated surface an 
d pigment coated paper for ideal printingwhich is superio 
r in uniformity of coating amount can be acquired. 

[0015] 

On one hand, with rod and blade application system , w 
ith recess of the web , coating amount becoming insuffic 
ient in excess , with convex portion coating amount , be 
coming printing unevenness with printing after photoengr 
aving , itappears vis-a-vis unevenness of web . 

In addition, with roll coating method , coated surface is 
easy to be disordered theoccasion where roll and coated 
surface peel off, it is difficult toobtain uniform coating a 
mount in basic , also smoothness of surface is bad. 

this tendency , when solid component concentration of c 
oating solution is high and when viscosity ishigh compar 
ed to, becomes remarkable, more and more, it becomesdi 
fficult to obtain uniform coated surface . 

Unless uniform coated surface is acquired, printing uneve 
nness occurs. 

[0016] 

this invention with applicator which is used for applicati 
on of pigment coated paper for conventional printing, ha 
s designated that it is acquired with high productivity co 
nversion high quality pigment coated paper which is not 
acquired, by using curtain coating device , asfeature, but 
furthermore, in using coating solution which adds thicke 
ner ofresult and acrylic polymer type which repeat exami 
nation depending, Unevenness is difficult to occur at tim 
e of application , printing applicability improves. 
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Furthermore, ratio which adds thickener of acrylic polym 
er type to the coating solution , exerting serious influenc 
e on printing applicability of painting property becamecle 
ar. 

[0017] 

In other words, viscosity of coating solution is important 
ones in curtain coating ,as property of coating solution 

As for viscosity high thing is required, but this, when cu 
rtain film contacts web , is in order to prevent disorder 
of flowwhich occurs. 

Therefore, when application rate is hastened, necessity in 
creased viscosity to do coating solution intend occurs. 

[0018] 

method of increased viscosity is various, but pigment in 
case of coating solution which does main component , th 
ere are 2 method of method which adds the thickener w 
hich in method and water which make pigment concentra 
tion high itmelts or disperses, or. 

Because here, when flow property changing largely, liqui 
d to plasticityconverting especially, with making highly c 
oncentrated , when it becomes "Brittle", curtain film is p 
rolonged from web , it becomes easy to break method w 
hichraises pigment concentration , we should avoid. 

In addition, it is a natural characteristic thickener , like s 
odium alginate and methylcellulose and carboxymethyl ce 
Uulose , starch , case structural viscosity is revealed, liqu 
id tobreak cannot expect improvement of painting propert 
y easily at time of high speed application . 

[0019] 

On one hand, when viscosity is raised by adding thicken 
er of acrylic polymer type, even at time of high speed a 
pplication , improvement of painting property ismaintaine 
d with viscosity rise . 

In other words, when thickener of acrylic polymer type i 
s added to coating solution ,viscosity does not show stru 
ctural viscosity , in shear rate range which coating soluti 
on receives with curtain coating dependency for shear rat 
e becomes low, also the thixotropy is much small from 
at time of other thickener addition. 

In addition, because it has been rich to viscoelasticity , 
doing drawing of curtain film suddenly, breaking is diffi 
cult to happen. 

[0020] 

Regarding to this invention, as for result of doing dilige 
nt investigation , painting property at time of curtain coa 
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ting by 0.2 wt% or more addingvis-a-vis water which is 
included thickener of acrylic polymer type, in the coatin 

g solution , improved considerably, from painting propert 

y improved by application doing furthermore, with speed 
ratio as range 1-12, discovering thefact that also coat 

ed surface becomes uniform reached point of. 

[0021] 

Here, it calculates falling rate in point of tangency to w 
eb ,below D.R.Brown which possesses velocity of falling 
initial stage and the kinematic viscosity correction term 
which is acquired in emperical liquid of curtain film as t 
he free fall is done, has reported with formula. 

[0022] 

[Mathematical Formula 1 ] 

V<sub>C</sub>= {V<sub>0</subxsup>2</sup>+2g [h+0. 
5 (;mu /;rh) <sup>2/3</sup> ]} <sup>l/2</sup> 

V<sub>C</sub>:falling rate 

V<sub>0</sub>: falling initial stage velocity 

g: gravitational acceleration 

distance from h: falling point (height of curtain ) 
viscosity of;mu:coating solution 
density of;rh:coating solution 
[0023] 

Regarding to this invention, as though it is a description 
above, pigment paint layer which contacts with web it 
designates that application it does asfeature with curtain 
coating system , but in coating solution , 0.2 wt% or m 
ore it adds thickener of acrylic polymer type, there is no 
t occurrence of application deficiency doing byfurthermor 
e, with speed ratio as range 1 - 12, making use of curta 
in coating device application , coating operation reaching 
in lengthy , uneven coating etc does not occur to beabl 
e fact that executes coating operation which is stabilized, 
coating amount being uniform , those which disclose m 
ethod which obtains the pigment coated paper for printin 
g where smoothness is high are not found yet. 

[0024] 

You explain in detail below, on basis of attached figure 
, concerning the embodiment of this invention . 

Figure 1 is conceptual diagram of applicator for pigment 
coated paper application for printing whichshows embod 
iment of this invention . 

coating solution which is manufactured beforehand from 
coating solution storage tank 12, is sent to coater head 1 
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with liquid feed pump 13. 

At time of this , as for liquid feed rate of coating soluti 
on because thereis coating amount of final product and a 
proportional relationship , liquid feed rate control of co 
ating solution to coater head 1 has necessity precision w 
ell to do. 

Therefore non pulsing constant flow pump of variable flo 
w type is suitable as liquid feed pump 13. 

[0025] 

interior of coater head 1 consists of manifold 7, slit 2, f 
inish of therespective high precision * is administered. 

coating solution which is supplied is filled up in manifol 
d 7, whenfurthermore being sent to slit 2, influence of d 
ynamic pressure islightened with liquid transport of pump 
13 it passes in narrow gap ,pressure distribution in tran 
sverse direction is done, equalization flows out from lip 
3, forms perpendicular curtain film 4. 

[0026] 

Vertical curtain film 4 where profile has become uniform 
with transverse direction contacts with web 5 which con 
tinuous running has been done, is applied to web 5. 

edge guide 11a, lib does not exceed width of coater he 
ad 1 here, furthermoreexceeds width of web 5 and is pr 
ovided, vertical curtain film isformed exceeding width of 
web 5. 

Vertical curtain film 4 exceeding width of web 5, as for 
beingfoimed, is in order to prevent thick coating of coa 
ting layer in both ends ofvertical curtain film 4. 

Exceeding width of web 5, again coating solution which 
it flows downrecovers in liquid receiving tank 10, after 
being reset to coating solution storage tank 12, is appli 

ed. 

In addition, when web 5 cuts off etc, when application i 
sdiscontinued, coating solution recovers in liquid receivin 
g tank 10. 

[0027] 

In order shield it does air stream which accompanies to 
web 5 in contact portion (From now on, "coated part " 
with you say. ) of web 5 and vertical curtain film 4 wh 
ich continuous running havebeen done reaches to web 5 
without with time style of the air of curtain periphery et 
c vertical curtain film 4 being disordered and torequire * 
wind sheet 9 is provided. 

In addition, transport direction of web 5 is done in order 
immediatelybefore coated part to leave influence to coat 
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ed part of air which accompanies to web 5 doing with r 
oil 8 by changing direction , in minimum , configuration 

[0028] 

In order application to do with state which stabilizes vert 
ical curtain film 4 which it formed, height to outflow pa 
it of coater head lbottom certain extent is needed from 
web 5, but, also being possible to control the height reg 
arding this embodiment height which is suited for stabilit 
yof vertical curtain film 4 60 - 300 mm , preferably 10 
0~250mm , furthermore is preferably 120-1 80mm . 

[0029] 

As for this invention, various deformation is possible wit 
hout being limitedin embodiment above. 

width of curtain film which was formed in embodiment 
which you mentionearlier, made larger than width of we 
b 5, but as for thisbeing in order to prevent increase of 
coating amount in paint layer both ends the coating amo 
unt increase a this way is small, or when or it does not 
make the problem excessively, or method of being disci 
osed in Japan Examined Patent Publication Sho 49-14130 
disclosure etc. In addition when it can cancel by adoptin 
g coating amount increase prevention method , it agrees 
thevertical curtain film to width of web 5, or as some s 
mailer thanthis it does not become inconvenient. 

[0030] 

In addition, also it is possible to install profile adjustmen 
t mechanism or control mechanism in curtain head . 

Especially, when open degree profile adjustment mechani 
sm is installed in slit 2 whichis shown in Figure 1 , wh 
en especially applied width becomes large, the uniform c 
oating amount profile can be acquired with from transver 
se direction . 

[0031] 

It is something which does application in web 5 where c 
urtain coating device referred to here, as shown in Figur 
e 1 , Figure 2 , liquid flowing out from slit 2 where co 
ater head 1 is narrow, it forms liquid film of curtain ,cr 
osses that and travels to continuous . 

It is something where Figure 1 , from slit 2 of coater h 
ead 1, directly, liquid flowing down, forms curtain film 4, 
as for Figure 2 ,as for liquid which flowed out from si 
it 1, after forming the uniform liquid film with slide sur 
face 6, forms curtain film 4 vis-a-vis being applied to th 
e web 5, is applied to web 5. 



Page 1 1 Paterra® InstantMT® Machine Translation (US Patent 6,490,548). Translated and formatted in Tsukuba, Japan. 



JP1993117996A 



1993-5-14 



Also both , as for finally , with curtain coating device , 
as for this invention,includes these from fact that curtai 
n film 4 which is a in same waythin falling film is for 
med, without distinction. 

[0032] 

Regarding to this invention, coating solution which desig 
nates pigment as the main component , pigment and bin 
der , in addition with additive with the liquid which diss 
olution or dispersion is done, pigment , binder , in addit 
ion concentration of the additive , means thing of 10 - 
70 weight % to water. 

As for proportion of pigment , binder , generally, it is d 
esirable for the binder to be 5 parts by weight or more 
, preferably , 10~70parts by weight vis-a-vis pigment 1 
OOparts by weight . 

[0033] 

Regarding to this invention, thickener of acrylic polymer 
type you can list thosewhich it shows below. 

In other words, poly (sodium acrylate ) aqueous solution 
(Above for example A-20L, A-7100, , Toagosei Co. Lt 
d. (DB 69-056-9892 ) make, MODICOLVD, San Nopco 
make), poly (sodium acrylate ) high degree of polymeria 
ation powder (for example A-20P, Toagosei Co. Ltd. (D 
B 69-056-9892 ) make), the poly acrylic type polymer s 
odium salt aqueous solution (Above for example AS-712 
0, A-7150, , Toagosei Co. Ltd. (DB 69-056-9892 ) mak 
e), poly acrylic type polymer ammonium salt aqueous sol 
ution (for example A-7250, Toagosei Co. Ltd. (DB 69-0 
56-9892 ) make), polyacrylic acid ammonium aqueous so 
lution (Above for example A-30, , Toagosei Co. Ltd. (D 
B 69-056-9892 ) make), acrylic type copolymer powder 
(for example A-7301, Toagosei Co. Ltd (DB 69-056-989 
2 ) make), you can list the carboxylic acid-containing ac 
rylic type copolymer emulsion (Above AS-7022, A-7050, 
AS-7070, B-300, AS-7060, , Toagosei Co. Ltd. (DB 69- 
056-9892 ) make, above Primal ASE-60, Primal ASE-75, 
Primal ASE-95, Primal ASE-108, , Rohm *and *Haas * 
Japan make). 

[0034] 

You can list kaolin , clay , satin white , titanium dioxid 
e , aluminum hydroxide , zinc oxide , barium sulfate , c 
alcium sulfate , silica , activated kaolin , lake , plastic p 
igment etc as pigment for coated paper which is usedwit 
h this invention . 

[0035] 

styrene *butadiene system and vinyl acetate *acrylic type 
, ethylene *vinyl acetate system, butadiene *methyl met 
hacrylic , vinyl acetate *butyl acrylate type or other vari 
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ous copolymer , polyvinyl alcohol , maleic anhydride co 
polymer , isobutene *maleic anhydride copolymer , acryli 
c acid *methyl methacrylate copolymer or other synthetic 
type adhesive , oxidized starch , etherified starch , ester 
ified starch , enzyme modified starch and the flash dry 
doing those as binder which is used for this invention , 
cold water soluble starch , casein , soy protein or other 
natural adhesive or other which is acquired you can list 
adhesive which is known generally. 

In addition, you can use various auxiliary agent which ar 
e combined in pigment for according to need , thickener 
, water holding agent , waterproofing agent , colorant o 
r other conventional coated paper appropriately. 

[0036] 

coating composition of this invention which it acquires i 
n this way, in both surfaces or one surface of web , mo 
nolayer or is something which multilayer coating isdone. 

Also use of applicator other than curtain coating device 
being possible,fiirthermore, without drying bottom layer c 
oated part it is possible to application of bottom layer in 
multilayer application , to do wet on wet application m 
ethod which does top layer application . 

[0037] 

high quality paper , medium quality paper , * paper , m 
achine coated paper , art paper , cast coated paper , syn 
thetic paper , resin coated paper , plastic film etc which 
is used generally as web which isused with this inventi 
on , is included. 

[0038] 

Regarding to this invention, coating amount of coating s 
olution which designates the pigment as main component 
with dried weight standard , 1 g/m<sup>2</sup> or mor 
e, preferably , 3~30g/m<sup>2</sup> issuitable. 

[0039] 

[Working Principle ] 

Regarding to this invention, 0.2 wt% or more it adds cu 
rtain coating device , vis-a-viswater which is included thi 
ckener of acrylic polymer type, in coating solution which 

designates pigment as main component in coating soluti 
on , application whichis stabilized even with operation of 

lengthy by applying to the application of pigment coate 
d paper for printing with speed ratio as range 1 - 12, d 
oes,not to be a application deficiency , paint layer being 

uniform , smoothness is high, pigment coated paper for 

printingwhere printing unevenness does not occur is acq 
uired. 
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[0040] 

[Working Example (s )] 

Next, this invention furthermore is explained in detail wi 
th Working Example „but this invention is not something 
which is limited in this. 

Furthermore, is department which is shown below and % 
in each casea weight basis . 

[0041] 

Working Example 1 

In order in high quality paper of weight (completely dry 
) of 60 g/m<sup>2</sup>, for coating amount of compl 

etely dry to become 8 g/m<sup>2</sup> depending upon 
curtain coating device , solid component concentration o 

fcombination below adjusted 53% undercoating coating so 

lution , application did with application rate lOOOm/min , 

produced undercoated raw paper . 



[0042] [0042] 















<undercoating liquid combination > 














:70* 


♦Marketing heavy calcium carbonate (Carbital 90 ) 


: 70 sections 


■ 








:30« 


♦Marketing secondary clay (Kao bright ) 








: 30 sections 












:9 


♦Marketing phosphate esterified starch 










: 9 part 








:8-*" 


♦styrene ♦butadiene ♦latex 






: 8 part 


■ 










:0. 1 


♦sodium hydroxide 










: 0.1 part 



[0043] 



In combination below, 0.23% it added vis-a-vis water wh 
ich isincluded (Primal ASE-95, Rohm *and *Haas ♦Japan 
make) which is a carboxylic acid-containing acrylic type 
copolymer emulsion , in coating solution , solid compo 
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nent concentration adjusted 50%topcoating coating solutio 
n . 

solution viscosity at time of this was 182 cps . 

In order for coating amount of completely dry to becom 

e 8 g/m<sup>2</sup> in undercoated raw paper which is 
acquired before depending upon curtain coating device , 
application it did topcoating coating solution , with appl 

ication rate lOOOm/min , produced pigment coated paper 

for printing. 

As for curtain height at time of this , with 17.7 cm , as 
for the ratio of velocity of web for falling rate of curta 
in at timeof web contact, 8 was. 



[0044] 



< 












<topcoating liquid combination > 




















:40i 


♦Marketing secondaiy clay ( [amazon ] 88) 








: 40 sections 


i 








:30* 


<seq> [haidorasupaa ] </seq>* Marketing secondaiy clay 








: 30 sections 




:30| 


♦Marketing heavy calcium carbonate (Carbital 90 ) 


: 30 sections 














♦Marketing phosphate esterified starch 








: 2 part 












:16 




♦styrene ♦butadiene ♦ [ratekku ] 


[su ] 






: 16 sections 





[0045] 

Working Example 2 



0.22% it added as thickener , vis-a-vis water which is in 
eluded the acrylic type copolymer powder (A-20P, Toago 
sei Co. Ltd. (DB 69-056-9892 ) make), in coating soluti 
on , adjusted viscosity of said coating solution 174 cps , 
other than designating speed ratio , as 8 with curtain hei 
ght as 17.9 cm ,with method which is similar to Workin 
g Example 1, it produced pigment coated paper for print 
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ing. 
[0046] 

Working Example 3 

0.22% it added as thickener , vis-a-vis water which is in 
eluded the poly (sodium acrylate ) aqueous solution (A-7 
100, Toagosei Co. Ltd. (DB 69-056-9892 ) make), in co 
ating solution , adjusted viscosity of said coating solution 
173 cps , other than designating speed ratio , as 8 with 
curtain height as 18.0 cm , with method which is simil 
ar to Working Example 1, it produced the pigment coate 
d paper for printing. 

[0047] 

Working Example 4 

With curtain height , as 7.3 cm , other than designating 
speed ratio as 11, with method which is similar to Worki 
ng Example 1, pigment coated paper for printingwas pro 
duced. 

[0048] 

Working Example 5 

height of curtain , 23% it did 24.8 cm , liquid concentra 
tion , furthermore, other thandesignating application rate 
as 150 m/min , with method which is similar to Workin 
g Example 1, it produced pigment coated paper for print 
ing with speed ratio as 1.1. 

[0049] 

Comparative Example 1 

0.16% it did addition quantity of thickener , other than 
designating speed ratio as 8 with curtain height as 18.0 
cm , with method which is similar to Working Example 
1, it produced pigment coated paper for printing. 

[0050] 

Comparative Example 2 

0.16% it did addition quantity of thickener , other than 
designating speed ratio as 11 with curtain height as 7.7 
cm , with method which is similar to Working Example 
1, it produced pigment coated paper for printing. 

[0051] 

Comparative Example 3 

With curtain height as 4.0 cm > other than designating s 
peed ratio as 13,with method which is similar to Workin 
g Example 1, it produced pigment coated paper for print 
ing. 

[0052] 



Page 16 Paterra® InstantMT® Machine Translation (US Patent 6,490,548). Translated and formatted in Tsukuba, Japan. 



JP1993117996A 



1993-5-14 



Comparative Example 4 

height of curtain 23% it did 35.0 cm , liquid concentrati 
on , furthermore, other thandesignating application rate as 

150 m/min , with method which is similar to Working 
Example 1, it produced pigment coated paper for printin 
g with speed ratio as 0.93. 

[0053] 

Comparative Example 5 

As applicator , making use of air knife applicator , other 

than designating the application rate as 300 m/min , it 
produced pigment coated paper for printing with method 
which is similar to Working Example 1. 

[0054] 

Comparative Example 6 

As applicator , other than using blade application device 
, it produced pigment coated paper forprinting with met 
hod which is similar to Working Example 1. 

[0055] 

Comparative Example 7 

As applicator , making use of gate roll coating device , 
other than designating the application rate as 500 m/min 
, it produced pigment coated paper for printing with me 
thod which is similar to Working Example 1. 

[0056] 

sample which application is done appraised after doing c 
alendering . 

[0057] 

Appraisal method 

1) smoothness 

It measured smoothness , due to Smooster smoothness te 
ster (Toei electronics industry KK make, form SM-6A ). 

[0058] 

2) printing unevenness 

With Roland offset printing machine , wetting water prin 
ted sample , with condition and the proper condition of 
water supplying excess, left with whole day and night ro 
om temperature , surface area ratio of net point of mono 
chromatic of cyanide of sample appraised printing uneven 
ness , concerning50% printed part , with visual . 

Appraisal unit to do 5 most is superior in 5 -step rankin 
g , wetting water being overstock condition and as 5 to 
decide those where printing unevenness does not occur c 
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ompletely over sample front surface , wetting water with 
condition ofoverstock, as 4 to decide those which gener 
ate very weak printing unevenness where the surface are 
a is small, wetting water with condition of overstock, W 
hen printing unevenness where surface area is large relati 
vely occurs, as 3 itdecides, supply of wetting water is pr 
oper condition , case where very weak printing unevenne 
ss occurs is decided, as 2, supply of wetting water is pr 
oper condition and casewhere clear printing unevenness o 
ccurs was decided, as 1. 

[0059] 

3) application deficiency 

It detects application deficiency , it confronts application 
length with deficiency detector which isinstaUed in appli 
cator , you appraised with length of deficiency . 

With deficiency detector , as for application deficiency w 
hich can be detected, in deficiency and dirty or other ap 
plication excess section which have streak , scratch or ot 
her uncoated part , as for detection, if width , is someth 
ing of 0.3 mm or greater , it is a inspectable . 

As for length of deficiency , when deleting deficiency se 
ction,considering margin , actual length of for example d 
eficiency , as for length of the deficiency , becomes 2 A 
m even with when they are 0.1 m as the length which 
adds 1 m on front and back of deficiency . 

[0060] 

Case of application operation and set condition are show 
n in Table 1 Result of appraisal has been shown in Tabl 
e 2 . 

When 0.2 wt% or more it adds vis-a-vis water which is 
included thickener of acrylic polymer type, in coating s 
olution in coating solution making use of the curtain coa 
ting device , from these results, as applicator , designate 
s speed ratio as range 1 - 12, there is not a application d 
eficiency , paint layer is uniform and smoothness ishigh, 
it understood that pigment coated paper for printing wh 
ere printing unevenness doesnot occur is acquired. 

[0061] 

[Table 1 ] 
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[0062] 
[Table 2 ] 
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[0063] 

[Effects of the Invention ] 

According to this invention , there is not a application d 
eficiency , paint layer is uniform and smoothness is hig 
h, pigment coated paper for printing where printing unev 



Page 20 Paterra® InstantMT® Machine Translation (US Patent 6,490,548). Translated and formatted in Tsukuba, Japan. 



JP1993117996A 



1993-5-14 



enness does notoccur can be acquired. 
[Brief Explanation of the Drawing (s )] 
[Figure 1 ] 

conceptual diagram . of curtain coating device which use 
s coater head of extrusion type which shows one Workin 
g Example of this invention 

[Figure 2 ] 

conceptual diagram . of curtain coating device which use 
s coater head of slide type whichshows other Working E 
xample of this invention 

[Explanation of Symbols in Drawings ] 

1 

coater head 
10 

liquid receiving tank 
11 a 

edge guide 
11 b 

edge guide 
12 

storage tank 
13 

liquid feed pump 
2 

slit 
3 

lip 
4 

curtain film 
5 

web 
6 

slide surface 
7 

manifold 
8 
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